Qualitative and quantitative changes in nuclear DNA and phenotypic gene expression in human malignant skin tumors during their progression.
Qualitative and quantitative changes in nuclear DNA and phenotypic expression of human malignant skin tumors were examined during the course of progression. The numerical abnormalities of chromosomes demonstrated by interphase cytogenetics using the chromosome-specific in situ hybridization technique, were also used to reveal qualitative DNA changes in malignant tumor cells. For the analysis of the quantitative changes in nuclear DNA, fluorescence cytophotometry was used on the DAPI-stained tumor cells isolated from the paraffin-embedded sections. To survey abnormal gene expression in malignant tumor cells, lectin histochemistry for different sugar residues, immunohistochemical staining of HLA-DR, and in situ hybridization for H-ras, c-myc, N-myc or v-fos were used. The results showed that: 1) in one case of squamous cell carcinoma with invasion, the number of chromosomal abnormalities was much greater in the invasive than in non-invasive parts, with marked topographical heterogeneities; 2) the DNA-ploidies were largely shifted to the higher side with aneuploid stem-lines and polyploid cells in the invasive parts of all malignant tumors; 3) the expression of HLA-DR was induced at the invasive fronts of malignant melanomas; 4) the GS-I specific sugar residue(D-galactose) appeared in all extra-mammary Paget's cells; and 5) expression of "oncogenes" was found in about 60% of all malignant tumors examined. Thus, the progression of malignancy is accompanied by both qualitative and quantitative changes in nuclear DNA, resulting in abnormal gene expression.